Modification of the composition of articular cartilage collagen fibrils with increasing age.
Recent studies have identified a range of interactions between type IX collagen and other cartilage matrix components. To determine the extent to which these interactions are important in maintaining the integrity of ageing articular cartilage, we analyzed an age range of normal healthy articular cartilage samples by Western blotting, immunohistochemical, and PCR analyses. Reduced levels of type IX collagen were detected in post adolescence cartilage. Type IX collagen epitopes were evident throughout the matrix in all cartilage samples up to 19 years of age. Post adolescence, however, the pattern of immunoreactivity revealed territorial staining only. Type IX collagen expression at the transcriptional level is maintained at all ages. Type IX collagen fragments were extracted from young tissue, supporting the hypothesis that young cartilage is continually remodelled, while mature cartilage maintains relatively low levels of collagen turnover. Clearly the age changes we observed may have significant effects on the integrity of the tissue as the chondrocytes in ageing articular cartilage have limited capacity to turnover the interterritorial matrix. However, this study provides evidence that even in old age, the chondrocyte attempts to maintain its pericellular environment and hence its mechanical role. Therefore, the potential of type IX collagen to interact with other matrix components continues to be of importance in the territorial environment, and these interactions may have significant roles in mechanotransduction.